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MI1K 6 B 01 J 23/70 

KATAJ1I3ATOP HH3bKOTEMnEPATYPHOrO niP0Jll3A 
BYDlEBOflHEBHX nOJIIMEPHI/IX MATEPIA/IIB 

BwHaxiA CTocyeTbcn nicicHoro i Ki/ibKicHoro ciaiaAy KaTsmi3aTopiB HM3bKOTeMne- 
paiypHoro nipo/ii3a Byr/ieBOAHeBnx nojiiMepHnx MaTepia/iiB, nepeBaxHO biaxoaib ry- 
MM. 

Tyr i Aani: 

TepMiHOM "Byr/ieBOAHGBi no/iiMepHi MaTepia/in" no3HaneHi 3AaTHi ao Ha6y- 
xaHHfl b opraHiHHiix po3HMHHMKax nepeBaxHO KOMno3MuiMHi MaTepia/iM, hki MicTflTb 
SB'flsyiOHi, mo OTpMMaHi no/iiMepn3auieio a6o conojiiMepn3auieio anKeHiB, an- 
KaAieHiB, a/iicaTpieHiB, UMiaioaJiKeHiB, uMK/ioa/iicaAieHiB m UMK/ioa/iicaTpieHiB i/a6o ?x 

nOXlAHMX HK B HMCTOMy BMMflAi, TaK i 3 3aCTOCyBaHHflM 3UJMBaJlbHMX areHTiB, i 3BM- 

HaiiHO TaKi HanoBHtOBasM, mo BaxKo BMAanaioTbCfl, a nepeBaxHo no3HaneHa ryMa Ha 
ocHOBi By/iKaHi30BaHoro HaTypa/ibHoro i/a6o CMHTeTMHHoro Kaynyicy; 

TepMiHOM "BiAxoAM ryMM" no3HaHeHi AOBi/ibHi 3a ko h CTpy Kuieio , noMaTKOBUMii 
po3MipaMM i npM3HaHeHHio 3H0iiieHi ryMOTexHiHHi Bnpo6n. 

OaxiBUflM flCHO, mo BiAXOAn ryMM e HafieLnbLU MacoBMM bmaom Byr/ieBOAHeBnx 
no/iiMepHnx MaTepianiB. ToMy Bee, mo Aani 6yAe CKa3aHO ctocobho biaxoaib ryMM, 
Moxe 6yrn cKa3aH0 i npo iHiui 3AaTHi ao Ha6yxaHHfl b opraHiHHux po3HMHHwcax 
Byr/ieBOAHeBi no/iiMepHi MaTepia/iM. OaxiBUAM Taicox acho, mo 3HoiueHi ujmhm meB- 

MaTMHHMX KO/1IC AOBWbHMX TpaHCIIOpTHMX 3aC06iB i, OC06ilMBO, UJMHM 3 MGTa/ieBMM 

kopaom (Aani cKoponeHO - MeTa/ioicopAOM) HMHi e ochobhmm A*epe/iOM b'iaxoaib 
ryMM. ToMy Bee, mo Aani 6yAe cKa3aH0 ctocobho ryMM, aicy MicTflTb 3H0iueHi ujmhm, 
Moxe 6yTM CKa3aHO i npo iHUJi bIaxoah ryMM. 

3aranbHOBiAOMO, mo BiAXOAM ryMM MOKyrb c/iyryBa™ A*epejioM uShhmx bto- 
Pmhhmx pecypciB. OAHaK Tx b m ao 6y BaH h io nepewKOAKaiOTb BMcoKa Mi'uHiCTb xImIhhmx 
3B*fl3KiB b MaxpoMO/ieKyjiax By/iKaHi30BaHMx KaynyKiB i TpyAHicTb BiAAiieHHH ryMM BiA 
apMaiypM, flica 3BMsafiH0 e b ryMOTexHiHHMx BMpo6ax. KpiM Tbro, 6i/ibUjiCTb biaommx 
M6T0AIB i 3aco6iB AecTpyKuil ryMM He6e3neHHi nepe3 icTOTHe 3a6pyAHeHH* AOBKUi/iq 



cno/iyKaMM cipKM, KaHueporeHHOio caxeio i AeaioiMM iHWMMM tokcmhhmmm penoBM- 

H3MH. 

TaKox 3ara^bHOBiAOMO, mo qjmhm, aid He ni/yiHraiOTb BiflHOB/ieHHKD, i, oco6/iw- 
bo, liiMHM 3 MeTanoKopAOM, e oahmm 3 HafiSi/ibui cepfco3HMX 3a6pyAHioBaMiB npn- 
poAHoro cepeAOBuma HaBiTb b Henepo6/ieHOMy cTaHi. TaK, Ti/ibKM b CLUA b ocTaHHi 
10 pow'B mopiHHo 3HoiuyiOTbC« 6i/ifl 250 Mi/ibMOHiB ujmh, a Tx 3aranbHa Ki/ibKicTb Ha 
3Banniuax nepeBniuye 3 Mi/ibflpAM. ToMy npo6/ieMa no36aB/ieHHfl BiA 3HOUieHMX ujmh 
BiA^yBaeTbcsi tmm rocTpiiue, hum Si/ibiu eKOHOMiHHo po3BMHeHa ?iKa-He6yAb KpalHa i 

HUM MeHLUe M TepMTOpW. 

Ctocobho ujmh 3 TeKCTM/ibHMM kopaom, MexaHisHe APo6/ieHH$i i po3KpnujyBaHHfl 
flKnx eHepreTMHHO i eKO/ioriHHo npMMHHTHe, 3a3HaneHa npo6/ieMa BnpiujyBajiacfl i 
AOHMHi HepiAKO BwpiujyeTbCfl: 

a6o uj/iaxom MexaHiHHoI x cenapauiT po3KpniueHMx ujmh 3 OTpMMaHHHM ryMOBoT 
kpmxtm i ue/iio/i030BMicHMx bojiokhmctmx MaTepianiB, mo p03AI/lbHO yTM/li30ByK)TbC« 
(AMB., HanpMK/iaA, US Patent 1,607,291,1926 p.), 

a6o Aeno/iiMepM3auieK) ryMM, HanpMioiaA: b napoBMX aBTOicnaBax niA tmckom 
(US Patent 2,447,732), a6o b anapaTax nipo/ii3a niA BaxyyMOM (US Patent 
4,740,270) i Ihuj. 

Ctocobho x 3HOiueHMX ujmh 3 m eTaji o ko p aom hmcto MexaHiHHe APo6jieHHH 
cyui/ibHMX ujmh t po3KpMUjeHHH uiMaTKiB npw TeMnepaTypi HaBKo/iMUiHboro cep ao- 
BMu;a eHepreTMHHO HeBMriAHi. 

LUe HeAaBHO npo6/ieMy no36aBJieHH« bia tbkmx ujmh b AeflKMX KpaTHax nacTKOBO 
BMpluiyBa/iM eKO/ioriwHO HaATo He6e3nenHMM wjihxom - cna/ieHHHM (amb m HanpMK/iaA, 
CTarno 'Tire Recycling Plant Tire Up" b xypHajii "Modern Tire Dealer", 1987, No.8, 
c.6). npM ubOMy MeTa/ioKopA nepeTBopiOBaBca b ipxy HeBM3HaneHoro ciaiaAy, mo 
npaKTMHHO HenpMA3THa pjia nepepo6KM 6e3 iCTOTHMx BMTpaT Ha 36ipaHHH, AOCTaBKy i 
niAroTOBKy a/i* BBeAeHHd b MeTanyprifiHMfi npouec. 

3a3HaseHi HeAoniKM BMK/noseHi b npouecax, aid nepeA6ana»OTb noeTanHe Me- 
xaHiHHe noApi6HeHH« ujmh 3 moHaiiMeHUje OAHopa30BMM 3aMopoxyBaHHflM. 
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Taic, BiAOMi npouecw, mo BK/nonaiOTb o6pi3aHHH 6opTiB ujmh, nonepeAHe AP06- 
zieHHq o6pi3aHnx ujmh Ha WMaTKM tobiuhhoio 3BMHatfHO 6mq 3 cm i: 

a6o po3KpiiujeHHn ujMaTKiB npw TeMnepaTypi HaBKO/iMWHboro cepeAOBMiua, 
MarHiTHy cenapaujio MeTa/iy, <J>paiaijoHyBaHHfl nacTMHOK ryMM Ha CMTax 3 bv\j\\j\bh- 
ham TOBapHoT api6ho? Kpuxm i 3epeH 3 JiiHiCiHMMM po3MipaMM nepesaxHo 2-7 (ane 
He 6i/ibuje 3a 15) mm, aid 3aMopoxyioTb b piAKOMy a30Ti i aoactkobo po3KpnujyiOTb 3 

OTpllMaHHRM ryMOBOl KPMXTM 3 JliHiflHUMM p03Mip3MM MaCTMHOK 0,2-2,0 MM 

("Gummibereitung' 1 , 1987, Bd.63, No.10, S.102-104); 

a6o 3aMopo>KyBaHH» ujMaTKiB nepeA po3KpnujeHHflM (amb. TaM xe S.97-100, 
a6o US Patent 5,385,307) 3 noAa/ibiuoio cenapaujeio MeTajiy i <t>paKujOHyBaHHflM 
nacTMHOK ryMM 3a po3MipaMM. 

npw ubOMy eK06e3neKa i BucoKa aidcTb ui/ibOBHX npoAyicriB pyfiHyBaHHH ujmh 
AOc«raiOTbCfl uJhoio HM3bKoi npoAyKTMBHOCTi i bmcokmx nMTOMMX eHeproBMTpaT. ToMy 
npaKTMHHe 3acTOcyBaHHH TajCMX npoueciB o6MexeHo. 

EneicrpoTepMiMHe BiAAiJieHHH m eTa/i o ko pAa bIa ryMM 3riAHO 13 3aflBK0K> DE 
2900655 BMMarae nonepeAHboro o6pi3aHH« 6opTiB ujmh i ecJ>eKTMBHe /lMiue toai, ko- 
jim KopAHMfi APiT npoHM3ye ryMy HacKpi3b bia 6opTa ao 6opTa. y inuiMx BunaAKax 
HeMox/iMBi Hi po3irpiBaHHH Bciel MacM MeTa/iOKOpAa ao TeMnepaTypM TepMOAe- 
CTpyKuii ryMM, hi BMnaneHHd bcIx u ujapiB, *k\ npM/iaraiOTb ao KopAHoro Apoiy. KpiM 
Toro, qefi cnoci6 npM3B0AMTb ao BMKMAy b aTMOC(J)epy tokcmhhmx npoAyicriB TepMo- 
AecTpyKuiT ryMM. 

lHAyKUiMHe HarpiBaHHfl MeTa/ioKopAa (amb., HanpMioiaA: 3aaBKy DE 3911082; 
3anBicy Ha GBponaTem* 0 478 774) BMioiKme noTpe6y b o6pi3aHHi 6opTiB, a/ie 
36iiibujye bmxia tokcmhhmx npoAyicriB TepMOAecTpyKuji ryMM. 

E^eiapoiMny/ibCHe pyfiHysaHH* KopAHoro APOTy (RU Patent 2050287) 3acH0- 
BaHO Ha p03pRA> Ha MeTa/iOKopA KOHAeHcaTopHo! daTapel a6o HaKonMnyBajibHoro 
peaKTMBHoro LC-JiaHmora. fljiq uboro npoueca xapaicrepHi KopoTKOsacHe i 3 bmco- 
kok) uij/ibHicTio TennoBoT noTyxHocTi BMAi/ieHHH t n/ia no Mexax KpMCTaniHHMX 3epeH 
MeTa/iy i, oixe, BMSyxoBMM xapaicrep pyfiHyBaHH* kopahoto APOTy. ripM ubOMy 3Han- 
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Ha nacTMHa api6hmx nacTMHOK MeTa/iy BM/iiTae 3 ryMM, po3pnBaiOHii TT Ha pi3Hi 3a 

p03MipaMM UIMaTKM. 

Xona uePi npouec eKO/ioriHHO 6e3neMHnfi, a/ie 6yAb-aice njABeAeHHH HepriT ao 
MeTa/iOKopAy He 3a6e3nesye ecfceKTMBHe po3Ai/ieHHH MeTa/iy i ryMM, a fioro npaK- 
TMMHe 3acTocyBaHH5i yTpyAHene TaKMMn o6cTaBMHaMn: 

no-nepwe, nepe3 HepiBHe o6pi3aHHfl 6opTiB i/a6o nepe3 Bxe BtAMineHe BMine 
po3TaujyBaHHyi noMiTHoi sacTMHn kopahmx apotmh b TOBiui ryMM Mix KOHAeHcaTop- 
hok) SaTapeeio i m eTa/i o ko p ao m He 3aBXAM Moxe 6yrn BCTaHOBJieHuft HaAiftHUM 
KOHTaicr, a TOMy 3BHH3MHO He BAaeTbCfl 3a6e3neHMTM noBHe pyPiHyBaHHfl kopahoto 
Apoiy, He kaxynn Bxe npo bmkma ecix MeTa/ieBMX nacTMHOK 3 MacM ryMM; 

no-APyre, e/ieicrpoMarHiTHa (TpaHec^opMaTopHa) nepeAawa eHepril bja peaK- 
tmbhoto LC-JiaHuiora Ha kopahmH Apnr tmm MeHiu e^eKTMBHa, hmm 6mbwe Maca (i 
iHAyKTMBHicTb) MeTajioKopAa ujmhm, mo pyMHyeTbca. 

EcJ)eKTMBHe 3 TOHKM 30py HMCTOTM npOAyKTiB, U\0 OTpMMyiOTbCR, i eKO/lORHHO 

6e3neHHe BiAAiieHHfl ryMM BiA MeTa/ioKopAa npM pyMHyBaHHi cyulnbHMX 3HoiiieHMX 
LUMH AOBi/ibHMX Tnnop03MipiB b npMHUi/ini moxjimbo CBiT/ioriApaB/iiHHMM yAapoM 3a 
yMOBM noAani ncnyxHoro /ia3epHoro iMny/ibca b piAMHy, b flKifi po3MimeHa MexaHiHHo 
po3TflrHyra ixiMHa (amb. ny6jiiicauiK> WO 97/44171 BiA 27.11.97 MixHapoAHOi 33rbkm 
PCT/UA 96/00011). y TaKMX yMOBax ryMa BMflB/meTbca kpmxkoio npM KiMHaTHii* TeM- 
nepaiypi i noBHicno BiABa/iioeTbCfl b(a MeTa/ioicopAa, hkmA Jienco nfAAaeTbcq MeTa- 
jiyprifiHifi yTM-ni3auiI. 

OAHaK k.k.a. TaKoro npoueca HaBp«A hm nepeBMiAMTb 1% i3-3a HM3bKoro 
(3BMH3MHO He 6ijibtue 3a 5 %) k.k.a- /ia3epiB, uno BMiononae Ptoro 3acTOcyBaHH$? Ha 
npaicrMui. 

ToMy 6axaHi TaKi cnoco6M i 3aco6n nepepo6KM ujmh, oco6/imbo 3 Mera/iOKop- 
Aom, aid BMionosanM 6 noTpe6y b 6yAb-HKOMy nonepeAHbOMy BiAAi/ieHHi ryMM bia 
apMaiypM 3HoweHMX ryMOTexHiHHMx BMpo6iB i ao3bo/ia/im otpm MyBaTM 3 biaxoaib ry- 
MM Ha6ip KOMepuifiHO uihhmx btopmhhmx npoAyicriB, a BMAiiieHy nonyrHO apMaTypy 
yTM/ii3yBaTM npaKTMMHO 6e3 aoastkoboT o6po6KM. 
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Bi/ibwicTb TaKnx npoueciB 3acHOBaHa Ha HM3bKOT MnepaTypHOMy (He 6lnbuje 3a 
500°C, a 3BMH3MHO b iHTepBa/ii 200-400°C) KaTa/iiTHMHOMy nipo/ii3i BiAXOAiB ryMM, 
A/ifl 3Ai^cHeHHfl akmx HaBjTb Be/iUKi ujmhm 3 MeTa/ioKopAOM Moxyrb 6yrn 3BMHafiH0 
po3pi3aHi ycboro Ha Aeici/ibKa BennKHX LUMaixiB. 

PexuMH, 30KpeMa TeMnepaTypa i tuck, i Hac/iiAKH KaTa^iTMHHoro nipoiii3a 
BiAXOAiB ryMM Ictotho 3ajie>KaTb BiA KaTani3aTopiB, mo BwcopwcTOByiOTbCfl. Haiteax- 
nnBiujMM noKa3HMKOM Tx AKOCTi c/iyrye aKTMBHicTb, «Ka Moxe 6yrn ouiHeHa: no Tx nn- 
TOMiM BMTpaTi 3 p03paxyHKy Ha oamhmuio MacM bIaxoaib, mo nipo^i3yiOTbc«; no 
MiHiMa/ibHO AonycTMMux TeMnepaiypi i Tucicy nipoiii3a; no Mipi KOHBepcil no/iiMepHOi 
opraHWHoT cioiaAOBoT b HM3bKOMOiieKy/iy»pHi npoAyKTM; no HKicHOMy cioiaAy TaKMx 
npoAyKTiB; no Ix cniBBiAHOiueHHio b cyMiwi i npnAaTHOcii a^ noAa/ibworo Bwcopn- 
CTaHHfl (no MOiaiMBOCTi, 3 MiHiMa/ibHoio AOAancoBoio o6po6kok> nepeA npoAaxeM, 
a6o B3ara/ii 6e3 TaKOi). 

HanpmaiaA, 3 US Patent 3,996,022 biaommm KaTajii3aTop nipo/ii3a y bw-jihai 
cn/iaBy ra/ioreHKiAiB Tuny x/iopwAa uMHKy i x/iopwAa o/iOBa, akmm npn TeivinepaTypi 
6i/ibuje 3a 300°C i HaAMipHOMy TMCKy A03B0/ifle nepeTBopiOBa™ bIaxoah ryMn b 
cyMiuj ra3onoAi6Hnx By r/ie boa h i b , MOTopHe nahnBO 3 HM3bKHM bnuctom cipKM i 
TBepAMfi BynneueBWM 3aiiniuoK. 

flMTOMa BmpaTa uboro KaTajii3aTopa Ayxe Be/imca, npouec 3 flora 3acTOcyBaH- 
hhm npoTiicae 3a AOCMTb xopcixnx yMOB, a TBepAMfi 3a/iMiuoK, mo CTBopioeTbCfl y 

Be/1 M KMX KUlbKOCTHX, npMAaTHMfi TlnbKM 51K 3aMiHHMK najiMBHoro Byrln/iJi Pi /lMUJe Hacn- 

/iy Moxe 6yrn BMAaneHMM 3 anapaTa An* nipo;ii3a. 

Cxoxi pe3yjibTaTM BAaeTbca oTpniviaTM 3acTOcyBaHHflM nopowKonoAiSHoro Ka- 
Tafli3aTopa Ha ocHOBi cnoJiyKM (3BimafiHo OKCMAy) 3a/ii3a 3 Ao6aBKOK) cno/iyKM Me- 
xa^y VI rpynM riepioAMHHOi cucTeMM (Cr, Mo, W, Se, Te) b npouecax nipo/ii3a cyMiwi 
Byr^eBOAHeBoro na/iHBa i noAPi^HeHMX BiAXOAiB ryMM b npucyrHOCii boahh niA tmc- 
kom 10-30 MFla i TeMnepaTypi 350-500°C (US Patent 4,251,500; JP Patent 52- 
125088). 



6 



fleaice 3HMxeHHfl bmxoay TBepAoro 3anniuKy, mo AocaraeTbCfl 3a umx yMOB, i 
niABumeHHs? bmxoay motophoto naJiMBa noB'«3aHi 3 Heo6xiAHicTio BXMBaHHH oco6- 
/iubmx 3axoAiB o6epe>KHOCTi pj\* 3axncTy b'ia noxexi i BM6yxy. 

BiAOMMM 3 US Patent 5,286,374 KaTa/ii3aTop nipo/ii3a BiAXOAiB ryMM BnroTOB/ie- 
hmm Ha ocHOBi c/ik>am TMny MycKOBMTa, cepnuMTa a6o 6i0TMTa. 3 fioro BMKopucTaH- 
ham BAaeTbcq BecTM npouec nipo/ii3a 3HOiueHMX qjmh 3 MeTa/ioicopAOM npn 
HaAMipHOMy TMCKy 1,0-2,5 aT i TeivinepaTypi 230-400°O 

TaKMM Kaja^i3aTop A03B0/iae i 6e3 boahh, to6to b icTOTHO 6mbuj 6e3ne4HMX 
yMOBax, OTpMMyBaTM ra3onoAi6m Byr/ieBOAHi, uinpoxy raMy piAKMX na/iMB, caxy i 
HG3HaHHy Ki/ibKiCTb TBepAoro Byr/ieueBoro 3a/iMiuicy nepeBaxHO Ha KopAHOMy APOTi, 
mo npnAaTHMM a™ yrn/ii3aun «k MeTa/iyprifiHa cwpoBUHa. 

OAHaK wore BMTpaTa cicnaAae bia 2 ao 3 % BiA nonaTKOBoI Macn ryMM, a cy- 
MapHMii BuxiA TBepAnx npoAyicriB nipo/ii3a carae 43 %. ripn ubOMy caxa, mo CTaHO- 
BUTb JiMiue nacTMHy T3KMX npOAyicriB, noMiTHO 3a6pyAHeHa aomiiukoio KaTaJii3aTopa, 
mo yTpyAH^e fi yrmii3auiio. 

3 HMCJia BiAOMMX ao Toro, mo nponoHyeTbca, 3a TexHiHHO»o cyrno HaM6iJibw 
6/iM3bKiiM KaTaJii3aTop, bIaommm 3 UA Patent 10442. BiH OTpnMaHMfi *x npoAy»cr po3- 
K/iaAaHHfl ra3onoAi6Horo OKCHAa Byr/iemo HaA 3a/ii3Hoio oKannHoio i no cyTi e tomo- 
reHHMM 3ani30ByrjieueBMM icoMno3MuiftHMM MaTepia/ioM y BwnnnAi y/ibTpaAMcnepc- 
hmx nacTMHOK 3ami3a i MiKpocKoniHHMX nacTMHOK Byr/iemo. Uefi KaTsmi3aTop, mo iMe- 
HyeTbCfl Aa/ii "3ajii30Byrjiei4eBWM KOMnoHeHT", bhocmjim y BymeBOAHeBi posiHMH- 
hmkm Tuny BiAnpaubOBaHoro MawuHHoro MacTHJia b Ki/ibKocTi He MeHiue 3a 0,2 %, a 
nepeBSDKHe 0,5-1,0 % BiA *oro MacM, b lum cyMiiui BMTpMMyBanM BiAXOAM ryMM ao u 
Ha6yxaHH« He MeHixi, HbK b 1,1 pa3M, 3/iMBa/iM HaA/iMiiJOK P o3HHHHMKa 3 aomIiukok) 
3a3HaMeHoro KaTa/ii3aTopa j\nn noBTopHoro BMKopucTaHHa i nuwe noTiM npM TeMne- 
paiypi 150-450°C, a nepeBaxHO 6irm 200°C b CTpyMi a30Ty npoBOAMJiM nipo/ii3 Ha- 
6p«kjimx BiAXOAiB ryMM. 

BiAnoBiAHO, nuTOMa BMTpaTa KaTa/ii3aTopa 3 po3paxyHKy Ha Macy ryMM 3BMsaft- 
ho CK/iaAa/ia 6i/ia 0,002-0,005 %. ToMy npaicrMHHO Bi/ibHi bia aomIujok TBepAi npo- 
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Ayicru nipo/ii3a y Burnm caxl 3 hmtomoio noBepxHeio 80-100 M 2 /r 6y;iw npnAaTHi 
A/i* BBefleHHH b ryMOBi cyMiiui pj\n b m roTO b Jie h ha hobmx ryMOTexmMHWx Bwpo6iB mo- 
Ha^MeHUJe b cyMiwi 50/50 3i CBixoio caxeK). 

OflHaK, Becb KOHAecaT p'wkmx npoAyKTiB nipo/ii3a, mo 6yB OTpMMaHMM 3 bmko- 
piicTaHHHM onucaHoro KaTa^i3aTOpa, 6yB no cyri Ma3yroM 3 TeMnepaiypoio nonaTKy 
KuniHHfl 6mbiue aa 150°C, TeMnepaTypoio kmua KiiniHH* 6i/ia 400°C i TeMnepaTypoio 
cna/iaxy 6iJibtue 3a 100°C, *km& mIctmb 6iJibwe 3a 90 % napa<t>iHonoAi6Hnx Byr/ie- 
BOAHiB 3 aobxmhok) jiaHUiora Bume 3a C 5 . KpiM Toro, npn BMKopMCTaHHi onucaHoro 
KaTaJii3aTopa bmIct 3B'fl3aHoI cipKM b npoAyicrax nipo/ii3a HepiAtco bmhbjiabch MeHiue 
3a 1,0 %. Ui He6axaHi pe3y/ibTa™ 3yMOB/ieHi Bee me HeAOCTaTHbO bmcokoio aic- 
TMBHicTO nopoiuKOBoro KaTa^iaaTopa b peaimiax py&HyBaHH* MaKpoMO/ieKy/i, mo 
MiCTflTb BOAeHb i Bymeub. 

Tois/iy b ocHOBy BMHaxoAy no/ioxeHa 3aAana w/iaxoM yAOCKOHa/ieriHfl ciaiaAy 
CTBopnTM TaKMM 6ijibuj aKTMBHwfl KaTa/ii3aTop, flKMM b npouecax nipojii3a Byr/ieBOA- 
hgbmx no/iiMepiB cnpn^B 6m niABwmeHHK) BMXOAy b KOHAeHcaT nerxMx <ppaKi\m 
Byr^eBOAHiB i npaKTMHHO noBHOMy 3B*fl3yBaHHio cipKM b npoAyKTax nipo/ii3a. 

Un 3aAana BnpiiueHa twm, mo Karajii3aTop HH3bKOTeMnepaiypHoro nipo/ii3a 
ByrjieBOAHeBMX no/iiMepHnx MaTepia^iB, mo MiCTMTb 3a/ii30BynieueByi& KOMnoHeHT y 
Bur/iflAi MiKpocKonisHnx sacTMHOK Byr/ieuio i y/ibTpaAncnepcHwx HacmHOK 3a/ii3a, 

3HJXHO 3 BHHaXOAOM AOAaTKOBO MiCTMTb MeTaflOByiTieueBMM KOMOOHGHT, flKMfi OTpM- 

MaHO *k npoAyKT ynapiOBaHHfi i nipoJii3a AMcnepciT, mo MiCTMTb moHa&MeHwe OAHy 
Taicy, mo po3ioiaAaeTbcq npw HarpiBaHHi 3 yTBopeHHHM OKCMAy, ci/ib MeTa/iy VIII rpy- 
m nepiOAMMHOi cucTeMM, hkmK Bn6paHM& 3 rpynn, mo ciaiaAaeTbca is sa/iiaa, HiKe/w 
i Ko6ajibTy, Byr/ieBOA i JierKOJie-noHM* co/ibBeHT. 

TaKMMPi KOMnneKCHnCi KaTa*i3aTop b nopiBHHHHi 3 KaTa^i3aTopoM y Burnw oa~ 
Horo nvwue 3a^l30Byr/ieueBoro KOMnoHeHTa Mae icTOTHO 6iJibw BMCOKy akruBHiCTb b 
npouecax HM3bKOTeMnepaiypHoro nipo/iiaa By nn e b o a h © b hx no/iiMepHwx MaTepia/iiB i, 
30KpeMa, BiAXOAiB ryMn y BwviHAi whh 3 MeTajioKOpAOM. Ue niATBepA*yeTbCfl: 
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pi3KHM - ao 70°C - 3HMxeHHRM TeMnepaTypw nonaTKy KkiniHHH KOHAeHcaTy, mo 
OTpuMyeTbCfl BHacJiiAOK nipo/ii3a; 

OTpwMaHHHM b iHTepBa^i TeMnepaTyp KwniHHH 70-300°C AOCHTb zieTioHHx nepe- 
BaxHO ziiHifiHux C3-C9 i apoMaTMHHiix eyr/ieBOAHie, cyMiiu akmx HepiAKO cicnaAae no- 
HaA 50 % bia 3ara/ibHoT Macw KOHAeHcaTy; 

bmxoaom Ma3yTonoAo6HOM (JjpaKuiT bIa 40 ao 45 % BiA MacM KOHAeHcaTy; 

nepeTBopeHHqM b KOHAeHcaT ao 95-96 % nonaTKOBOl Macn no/iiMepy, 

npaKTMHHO noBHMM xiMiHHMM CKpiruieHHflM b npoAYKTax nipo/ii3a cipKM, AKa 6y/ia 
npucyrHiM b rym t i 

MOX/iHBicTio OTpMMaHHfl caxi 3 nUTOMOK) noBepxHeio AO 120 M2/M. 

nepuia AOAaTKOBa BiAMiHHicTb no/iarae b to My, mo 3a3HaHeHi 3a/ii30- i is/ieTa/io- 

Byr/ieueBMM KOMnoHeHTH B3HTi b cniBBiAHOLueHHi (b npoueHTax no Maci): 

3a/ii30Byr/ieueBMM kompiohbht 70. ..98 

MeTa/iOByr/ieueBMM KOMnoHeHT 2... 30 

Ue A03BO/ifle o htm m i3y b 3th t3kmm noKa3HMK rkocti KaTani3aTopa, mo icTOTHo 
Bn/iMBae Ha fioro aKTMBHicTb, ak nwTOMa noBepxHH, HKa cicnaAae He MeHiue 3a 80 
M 2 /r, a nepeBaxHO 3HaxoAHTbca b iHTepBami 110-120 M 2 /r. 

flpyra AOAaTKOBa BiAMiHHicTb no/inrae b TOMy, mo MeTa/iOByr/ieueBHtf KOMno- 
HeHT OTpuMaHo ak npoAyKT ynapK)BaHHq i nipo/ii3a Ancnepcil, flica, HapiBHi 3 3a3Ha- 
MeHHMw moHa^MeHiiie oAHieio TaKoio, mo po3icnaAaiOTbcq npw HarpiBaHHi 3 yrBO- 
peHHHM oKcuAy, ci/i/iio MeTa/iy VIII rpynw nepiOAUHHOi cucTeMM, flKMfi Bn6paHO 3 
rpynn, mo CK/iaAaeTbCfl i3 3ajii3a, Htee/ifl i Ko6ajibTy, symeBOAOM i zierKo/ieTioMMM 
co/ibBeHTOM, MicTMTb 3a3Aa/ieriAb OTpHMaHwfi 3ajii30Bymei4eBMfi KOMnoH ht. Ot- 
pMMaHMPi TaKUM smhom KOMn/ieKCHMM KaTa/ii3aTop xapaKTepn3yeTbcn Hafi6i/ibiiJOio 
piBHOMipHicTio po3noAi-ny 3a/ii30- i MeTanoByr/ieueBoro KOMnoHeHTiB b cyMliui i TOMy 
3a6e3nesye niABkimeHHH BuxoAy KOHAeHcaTy 3 po3paxyHicy Ha opraHiHHy nacTMHy fy- 
mm npM TeMnepaTypi nipo/ii3a He 6i/ibLiie 3a 250oC. 

TpeTq AOAaTKOBa BiAMiHHicTb no/wrae b TOMy, mo MeTanoByr/ieueBwii KOMno- 
HeHT e npOAYKTOM ynapioBaHHfl i nipo/ii3a AncnepciT, mo MicTMTb ci/ib 3ani3a, Byr/ie- 
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boa i JierKO/ieTiOHMM co/ibBem. 3a/ii30 b nopiBHHHHi 3 iHiunMM wierajiaMH VIII rpynn 
nepioflMHHOI CMCTeMM Hafl6iJibiiJ AOCTynHO. ToMy hobmPi KaTsmi3aTop e Hafi6Lnbiu 
npntiHATHMM no BmpaTax Ha fioro BuroTOB/ieHHR Ann Bnpo6HMKiB i no uiHi am cno- 
xnBaniB. 

HeTBepTa AOAaTKOBa BiAMiHHicTb no/iarae b tomy, mo MeTajioBynieueBiifi kom- 
noHeHT e npoAyKTOM ynapioBaHHH i nipo/ii3a Awcnepcii, mo MicTHTb ci/ib 3ajii3a, 
Byr/ieBOA, akmii Bn6paHO 3 rpynn, mo CK/iaAaeTbCH 3 moho- i AHcaxapwAie, i iienco- 
/leTOHUM co/ibBeHT. Moho- i AncaxapnAM ui/iKOM AOCTynHi i Jierxo nipo/ii3yiOTbCfl ao 
y/ibTpaAHcnepcHoI caxi, luo A03B0/iae AeiueBo i ecJ>eKTMBHO OTpMMyBaTM MeTa/10- 
Byr/ieueBM^ KOMnoHeHT KaTajii3aTopa 3riAHO 3 BMHaxoAOM. 

ITHTa AOAaTKOBa BiAMiHHicTb no/iarae b TOMy, mo MeTaJiOByrjieueBMft KOMno- 
hght e npoAyKTOM ynapiOBaHHfl i nipoiii3a AMcnepcil, mo MicTMTb ciiib 33Jii3a, boao- 
P03HMHHMM BucoKOMo/iGKy/iflpHMM Byr/ieBOA, flKHfi Bn6paH0 3 rpynM, mo cioiaAaeTb- 
cr 3 KpoxMann i boaopo3hhhhmx e<t>ipiB ue/iio/i03M, i BOAy *k /lerKOJienomiM co/ib- 
BeHT. BoAHa Ancnepcm, mo MiCTMTb TaKi B0A0p03HWHHi no/iicaxapiwi, Hafi6iJibiiJ 
3pyHHa AJi« OTpuMaHHR AeweBoro Meia/iOByr/ieueBoro KOMnoHGHTa 3 bhcokoio koh- 
uempauieio MeTajiy. 

LUocTa AOAaTKOBa BiAMiHHicTb no/wrae b to My, mo 3ani30 i Byr/ieub b 3ani30- 

Byr/ieueBOMy KOMnoHGHTi npucyrHi b Ki/ibKOCTi (b MO/ib-npoueHTax): 

3a/ii30 1,35...46,15 

Byr/ieub ? 53,85.. .98,65 

CbOMa AOAaTKOBa BiAMiHHicTb no/iarae b TOMy, mo 3a/ii30 i Bymeub b MeTa/io- 

Byr/ieueBOMy KOMnoHemi e npucyTHiMi b Ki/ibKOCTi (b MOJib-npouemrax): 

3ani30 0,22.. .2,33 

syr/ieub 97,67...99,78 

BocbMa AOAaTKOBa BiAMiHHicTb no/iarae b TOMy, mo 33Jii30 npHcyme b Ka- 
T£mi3aTopi y BumnAi nacTMHOK 3 po3MipaMM bia 50 ao 8000 A. 

3a3HaMeHi cniBBiAHOweHH* 33mi3o/Byr/ieub i Aiana30H AonycTMMwx po3MipiB 
nacTMHOK 3ani3a cnpimiOTb TOMy, mo woro iCTOTHa sac™ Ha npncyTH« b ciaiaAi Ka- 
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Tani3aTopa 3riAH0 3 bhh3Xoaom y bvwjuw K/iacTepiB, u\o o6yMOB/iK)K>Tb 3raAaHe 

niABUlUeHHfl aKTMBHOCTl. 

npnpoAHO, mo 4>opmm peani3auii bm HaxiAH h UbKoro 3aAYMy He o6MexeHi 3a3Ha- 
MeHMMn Bwme BapiaHTaMM i HaBeAeHMMM HHxne npmoiaAaMii i mo Ha ochobI npMH- 
UnnoBoro TexHiMHoro piweHHH, mo cct>opMy/ibOBaHO Ha nonaTicy xapaicrepHCTwai cyii 
BMHaxoAy, Moxyrb 6yTM CTBopeHi ft iHLui KOHKpeTHi KaTa/ii3aTopn HM3bKOTeMnepaTyp- 
Horo nipo/ii3a Byr/ieBOAHeBwx no/iiMepiB. 

HattKoauii BapiaHTu 3fliftCHeHHa BHHaxoav 

fla/ii cyrb BMHaxoAy noacHioeTbCJi nepe/UKOM Heo6xiAHMX cmpobmhhmx Ma- 
Tepia/iiB i onwcoM cnoco6y BuroTOB/ieHHfl 3anponoHOBaHoro KaTa/ii3aTopa, npwaia- 
AaMM itoro cioiaAy. npwoiaAaMM 3acT0cyBaHHH an* nipo/ii3a biaxoaib ryMM y surntw 

3HOLU6HHX LUHH 3 MeTa/lOKOPAOM i ASHMMM npO e4>eKTMBHiCTb TaKOTO 3aCTOCy B3HH5I . 

KaTani3aTop 3riAHO 3 BMHaxoAOM Mae Bur/iHA cyMiuui 3ajii30- i MeTa/iOByr/ieue- 

BOrO KOMPIOHGHTiB, flKy MO>KHa BUrOTyBaTH TaKMM 4WHOM. 

He3a/ie>KHO BiA cnoco6y 3MiujyBaHHH cnonaTKy oTpnMyK)Tb 3a/ii30Byr/ieueBMM 
KOMnoHeHT. uboro HasaxKy TOHKOAncnepcHoro OKCMAy a6o co/ii 3a/ii3a, mo 
po3ioiaAaeTbCfl npn HarpiBaHHi ao okchaY. BHocnTb b we/ib » HarpiBaiOTb ao TeMne- 
paTypn B iHTepBa^i 500-600°C. HarpiTuPi okcha 3a/ii3a BMTpMMyiOTb npw 3a3HaseHiPi 
TeMnepaiypi b noTOui CO-BMicHoro ra3y 3 aomIujkoio boahio a6o BOAHeBMicHMx 
KOMnoHem-iB, HanpiiiaiaA, boahhoi napn. ripw ubOMy BiA6yBaK>Tbc*: 

a) BiAHOB/ieHH9 i nonytHe AHcnepryBaHHfl 3a/ii3a i 

6) TaK 3B3Ha peaKuw B&ina-ByAyapa 2CO = CO2 + C, aica KaTani3yeTbca 
lOBeHi/ibHoio noBepxHeio nacTHHOK 3a/ii3a i b nepe6iry hkoi y bvh-jihai MiKpocKoniHHMx 
sacTHHOK BMAiJi^eTbCfl Byrneub. 

CniBBiAHOiueHHJi 3ani30/Byr/ieub b Mexax (b MO/ib-npoueHTax) 1,35.. .46,15 a™ 
A/ih 3a/ii3a i 53,85.. .98,65 a/i* Byr/iemo pery/iioiOTb TpwBa/iiCTio bmtpmmkm. Hum BOHa 
AOBtua, tmm MeHtua MO/ibHa nacTKa 3a^i3a i Si/ibiua MO/ibHa Hacnca Byr/iemo b 
3a/ii30Byr/ieueBOMy KOMnoHeHTi, mo OTpuMyeTbCfl hk HaniBnpoAyKT a6o npoMiXHwft 
npoAYKT. npn HaAMipHiM BMTpMMui po3iaiaAaHHq CO, mo KaTa/ii3yeTbca lOBem/ibHOio 
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noBepxHeio nacTMHOK 3smi3a, caMO co6oio npwni/iHfleTbCfl BHacsiiAOK AHcnepryBaHHfl 
3ani3a ao y/ibTpaAncnepcHwx nacTMHOK, noBepxHH hkmx noBHicno 6jioxoBaHa Mixpo- 
CKoniHHMMM HacTMHKaMM Byr/ieura, i naAiHHfl KaTa^rmHHoT aKTMBHOCTi 3a/ii3a b peaxuii 
Senna-Byayapa npaicrMHHO ao wym. 

y oTpMMaHOMy 3a/ii30Byr/ieueBOMy KOMnoHemi sacTMHKM 3a/ii3a MaiOTb po3- 
Mipn bia cotmx ao Aecsmix h3ctok MixpoNieTpa, a sacTUHKM Byr/ieuio - bIa AecnTMX 

MaCTOK MiKpOMeTpa AO Ki/lbKOX AeCflTKiB MiKpOMeTpiB. flx CJliAOBi AOMiWKH 3a/li30- 

Byr/ieueBMw KOMnoHem MO*e mIcthtm xap6iAH 3ajii3a u xwceHb, akmCi 3BMHafiH0 
3ycTpiHaeTbc« y BunwAi btopmhhmx a6o TaKwx, mo He npopearyBa^M, okchaib 3a/ii3a 
j, nacTKOBO, b cop6oBaHOMy CTaHi. 

MeTa/iOByr/ieueBMM KOMnoHem" b HaflnpocTiwoMy BHnaAxy Moxe 6ym BuroTOB- 
jieHMfi He3a^exHO bja 3a/ii30Byr/ieueBoro xoMnoHeHTa. ftnfl uboro cnoHancy bIaomhm 
hhhom, to6to A03yBaHH«M i 3MiujyBaHHfiM f axe - 3a Heo6xiAHOCTio - Moxe BiAGyBa- 
TMCfl hk OAHonacHe a6o noc/iiAOBHe nepe-nipaHHH ao3 Bw6paHnx TBepAnx iHrpeAieH- 
TiB b piAKOMy AMcnepciMHOMy cepeAOBMiui, roTyiOTb Ancnepciio, to6to po3HHH a6o 
CTiMKy cycneH3iK), axa MicTHTb: 

ax AMcnepcHy (J>a3y: 

- moHafiMeHiue oAHy TaKy, mo po3x/iaAaeTbca npi/t HarpiBaHHi 3 yreopeHHAM 
OKCMAy, ci/ib Merany VIII rpynn nepioAMHHOi cmct6mm, ' mart Bn6paHO 3 rpynn, mo 
cioiaAaeTbcsi i3 3a/ii3a, Hixe/ia i xo6a/ibTy, i 

- npwPiHyrrmifi Byr-neBOA-BiAHOBHMK, a 

ax AncnepciMHe cepeAOBwme - Jierxo/ienoHHfi Bi/ibHMM bia moxjimbmx xa- 

TaJliTMHHMX OTpyT CO/lbBeHT. 

HpnioiaAaMM co/iew 3a3HaneHoro Tuny Moxyrb c/iyryBa™ nepeBaxHO cfeopMia™ 
a6o aueiaTM, a Taxox nponioHa™ i umpaTw 3a/ii3a, xo6a;ibTy i Hixe/iH, xoh (fcaxiBUHM 

3p03yMmO, IUO He BMXflX)HeHO BMXOpMCTaHHfl iHOIMX COJiefi MOHO-, ah- i TpnKap6oHO- 
BUX XMCJIOT, HlTpaTiB i HfTpWTiB umx MeTa^iiB. 

FlpnioiaAaMM Byr/ieBOAiB-BiAHOBHMKiB Moxyrb c/iyryBaTM: 

Taxi MOHocaxapnAM, ax rjnoxo3a, (J>pyxT03a i iHiui a/ibA03n i xeT03n; 
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raid AncaxapnAH, hk L- a6o D-caxapo3a, MajibT03a, /iaicro3a, pi3Hi r/iiK03HA0- 
r/iiK03M, r/iiK03MA0-a^t^A03M i r/iiK03MAO-KeT03n; 

nepeBaxHO raKi BOAopo3HMHHi no/iicaxapwAw a6o Tx noxiAHi, hk poc/imhhm« 
KpoxMa^b i BOAopo3MHHHi e(J>ipn ue/i»o/io3M Tuny Mem/i- a6o Kap6oKCWMeTM/me/iio- 

J10311. 

HpnioiaAaMM jier-KOJie-noHiix co/ibBeHTiB Moxyrb c/iyryBam Huxsi a/iic(>a™HHi 
cnup™, i3 3acTOcyBaHH«M flKMX 3BMMaPiHO roTyiOTb cycneH3ii (30/ii), a nepeBaxHO - 
AMCTH/ibOBaHa BOAa, i3 3acTOcyBaHHHM *koT 3BMMaPiHO roTyiOTb iCTMHHi po3HMHH a6o 
re/ii pearem-iB, mo o6paHi an* BuroTOB/ieHHfl MeraJiOBynieueBoro KOMnoHeHTa Ka- 
Ta/ii3aTopa 3riAHO 3 BMHaxoAOM. 

ToTOBy AncnepciK) b iHepTHifi aTMOC<t>epi ynapioiOTb Aocyxa (moxjiwbo niA Baicy- 
yuioM i/a6o npn niABwmeHiPi TeMnepaTypi) i tokox b iHepTHiPi aTMOC*epi nipo/ii3yiOTb 
3 cTyniHHacTMM HarpiBaHHflM 3 butpmmkoio Ha KOXHOMy piBHi, a caiwe: 

HarpiBaiOTb cyxwfi 3a^ntuoK ao reMnepaiypn KapaMe/ii3auii 190...200°C i bht- 
puMyiOTb npn Hifi npn6/iM3HO 2 toahhh a/i* po3icnaAaHHq Bw6paHoT con\ i n nacTKo- 
Boro nepeTBOpeHHfl y BiAnoBiAHnPi okcha (a6o cyMiLU okchaib) Bn6paHoro MeTa/iy; 

HarpiBaiOTb KapaMe/ii30BaHy Macy ao TeMnepaTypn 6m« 400°C i BMTpwMyiOTb 
npn hi Pi 6i/ia 1 roAHHM a^« ocTaTOMHoro nepeTBopeHH* Bn6paHoT co/ii y BiAnoBiAHwii 
okcma (a6o cyMiiu okcma'b) Bn6paHoro MeTa/iy, nipojii3a Bn6paHoro Byr/ieBOAy AO 
yreopeHHH MiKpocKoniHHkix qacTMHOK Bymemo i nosaTicy BiAHOB/ieHH* OKCMAy (a6o 
cyMiuii okcmaib) ao yrBopeHHH y/ibTpaAncnepcHMX HacTMHOK MeTa/iy; 

HarpiBaiOTb 3a/inuJOK ao TeMnepaTypw b iHTepBa/ii 550-650°C i BMTpuMyiOTb npw 

Hift 6i/ia 1 roAHHM 3 OTptiMaHHHM MeTa^OByr^eueBoro KOMnoHeHTa, b AKOMy Meran 

(Hke/ib, Ko6ajibT, a nepeBSDKHO, ak i b 3aJii30Byr/ieueB0My kom no hghti , 3a/ii30, a6o 

cyMiiu BCix a6o Aeaioix 3 hhx) i Byr/ieub npucyrHi b Ki/ibKOCTi (b MO/ib-npoueHTax): 

MeTan 0,22. ..2,33 

Byr/ieub 97,67. ..99,78. 

CniBBiAHOiueHHH Meran/Byrneiib b MerajioBynieueBOMy KOMnoHeHTi pery/iio- 

iOTb, 3MiHioiOHM Ki/ibKicTb A*epe/ia MeTa/iy, to6to BM6paHOi co/ii (a6o co/iefi) i 
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Ki/ibKicTb axepe/ia Byr/ieuio, to6to Bn6paHoro Byr/ieBOAY (a npn BMKopucTaHHi 
cnnpTiB ak flucnepcitiHoro cepeAOBMiua - a hkok) Mipoio i Bn6paHoro cnupjy) b amc- 
nepciT, mo npHroTOBJiaeTbCfl. 

nic/ifl oxo/iOA^yBaHHJi MeTa/iOByr/ieueBMM KOMnoHeHT 3MiiuyiOTb 3 OTpwiviaHMM 
paHiiue 3a^i30Byr^eueBMM komiiohghtom b Heo6xiAHOMy cniBBiAHOUJGHHi. 

HapiBHi 3 onncaHMM mox/ihbmPi ft ihujmm 6i/ibUJ AcmiJibHMfi cnoci6 OTpiiMaHHfl 
HOBoro KaTani3aTopa, akmm nepGAGanae npiiroTyBaHHfl <J)opcyMiwi bbgaghhhm 
3a3AsmeriAb OTpuMaHoro 3a/ii30Byr/ieuGBoro KOMnoHeHTa b AncnepciK) a/i« npnro- 
TyBaHHfl MeTaflOBymeLjeBoro KOMnoHeHTa i o6po6Ky, to6to ynapiOBaHHH i nipojii3, 
TaKoT (^opcyMiiui, ak bk33ciho BMLue. Ugw cnoci6 A03B0/i«e icTOTHo cnpocTMTM i*omo- 
reHi3auiio cyMimi i CTa6Lni3yBa™ 3HaH6HHfl nuTOMoT noBepxHi b pi3Hwx nap-riflx Ka- 
Ta/ii3aTopa 3 oah3kobmmm cniBBiAHOweHHAMii 3a/ii30- i MeTajioByrvieuGBoro KOMno- 

HeHTiB. 

JXnn BI43HaH6HHfl OHTHMa^bHOrO CniBBiAHOLUeHHfl 3a3HaHeHMX KOMnOHGHTiB B 

HOBOMy KaTa^i3aTopi 6ynv\ BuroTOB/iGHi Tx cyMiwi 3 pi3HHMM nacTKaMH MeTa/iOByr/iG- 
ueBoro KOMnoHeHTa b 3ara/ibHifi Maci KaTa/ii3aTopa i Ann koxhoI 3 hmx bIaomhm 

4>axiBU5lM MGTOAOM 6y/ia BM3HaHGHa nMTOMa TlOBGpXHfl (amb. Ta6/inuio 1). 

Tafrikma 1 

3a^exHiCTb rutomoT no BepxHi KaTajii3aTODa 3rinHO 3 BHHaxonoM 
Bin HacTKM MGTgmoByrjiGUGB oro KOMnoHeHTa b floro Maci 

HacTKa MGTanoByr/iGUGBoro KOMnoHGHTa FlUTOMa noBGpxHH Ka- 

b 3arajibHiw Maci KaTajii3aTopa, % Ta/ii3aTopa, M 2 /r 

50 30 

40 38 

30 80 

20 96 

10 110 

5 120 

2 100 

1 100 

Ste bmaho 3 Ta6/inui 1, nuTOMa noBGpxHfl HOBoro KaTajii3aTopa no Mipi noHM- 
xghhh sacTKM MeTa/iOBymGLjGBoro KOMnoHGHTa b Maci cyMitui cnonaTicy ctpm6ko- 
noAi^HO 3pocTae npn nepexoAi bia cniBBiAHOUJeHHH 3afli30- i MGTa/ioByr/iGueBoro 
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KOMnoHeHTiB 60/40 ao cniBBiAHomeHHfl 70/30, nepexoAMTb nepe3 mskcmmym npn ix 

cniBBiAHOiueHHi 95/5 i Aa/ii npw cniBBlAHOiueHHi 98/2 3HnxyeTbCH i CTa6mi3yeTbca. 

ToMy He3BaxaK3HH Ha 3ara/ibHe 3pocTaHHH aicniBHOCTi KaTajii3aTopa 3riAHO 3 

BMHaxoAOM, aice 3yMOB/ieHe BMKopucTaHHflM MeTa/iOByr^eueBoro KOMnoHei-rra, 6a- 

)KaHO, iuo6 3a/ii30- i MeTa/iOByr/ieueBiiit KOMnoHeHTM 6y;m npwcyTHi b cyMiuii b 

Ki/ibKOCTi (b npoueHTax no Maci): 

3ajii30Byr/iei4eBnii KOMnoHeHT . 70.. .98 

MeTa/iOByr/ieueBUM KOMnoHeHT 2. ..30. 

Hk BMqBM/iM AoaniAxeHHfl 3a AonoMoroio e^eicrpoHHoro MiicpocKona, 3a/ii30 b 
roTOBOMy KaTajii3aTopi 3riAHO 3 BMHaxoAOM npucyrHe y Bwr/mAi hbcthhok 3 po3Mipa- 
mh bia 50 ao 8000 A, a nepeBaxHe BiA 50 ao 500 A. 

flji* nepeBipKM ecfreKTHBHicTb hoboto KaTani3aTopa 6y/in npoBeAeni: 

a) MOAeiibHi eKcnepMMeHTM pna ouimoi fioro aKTMBHOCTi b HM3bKOTeMnepaTyp- 
h i Pi napa-opTO-KOHBepcil boahh no cxeMi n-H2 -> 0-H2; 

6) HaniBnpoMMc/ioBi eKcnepuMeHTu no HH3bKOTeMnepaTypHOMy nipo/ii3y 
BiAxoAiB ryMM, hk\ onucaHi Huxne b npnicnaAax. 

EKcnepMMeHTM Tuny (a) noKa3ann t mo MaKCMManbHHCi (75%) BMXiA napa-BOAHfl 
3 BUKopMcraHH^M HOBoro KaTa/ii3aTopa AOcaraeTbCfl Bxe npn reMnepaTypi 45-46 °C t 
TOAi Ana Hafi6mbuj ^aKTMBHoro loiacuHHoro KaTaJii3aTopa napa-opTO-KOHBepcil H2, 
mo BiAOMnJi <J>axiBUiRM hk a HiKe/ib PeHea", aHaJiorisHHfi MaKcwwyM AOcaraeTbc* 
TiJibKM 6iJi« 140°C. 

Hobmm KaTani3aTOp BMflBJiHe aicrwBHiCTb HaBiTb npn HeraTHBHux TeMnepaTypax, 
a b Aoc/iiA>*ceHH5ix npoAyicriB napa-opTO-KOHBepcil H 2 3 Ao6aBKaMM Aefrrepiio 6y/in 
BM^B/ieHi MO/ieicy/m HD, mo CBiAHMTb npo po3pnB 3B f fl3KiB b MO/ieicy/iax H2 3 
noAanbUJUM po3bopotom APyroro aTOMa b opTono/ioxeHHH. Taica aKTMBHicTb hoboto 
KaTa^i3aTopa noB f fl3aHa 3 oco6jihbocthmm iforo CTpyicrypii, b hkm po/ib qktwbhmx 
qewrp/s rpaiOTb "KOMoneKCM" MeTan/Bymeub. 

EKcnepMMeHTM Tuny (6) npOBOA^n, BMKopMCTOByiOMM hk biaxoaw ryMM aBTO- 
Mo6i/ibHi lumhm 3 MeTa/ioKopAOM. LU ujmhm Hapi3yBajiw ynonepeK Ha iiJMaTKM ujmpm- 
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hok) 6i/ifl 10 cm. TaKi lumsitkm a/ih Ha6yxaHH« ryMM 3a3AaneriAb aaMOHyBa/iM b piAKifi 

cyMiiui Byr/ieBOAHie i KaTani3aTopa 3riAHO 3 BMHaxoAOM. 06'eM uiei cyMiiui npn6/iM3- 

ho b Tpn pa3M nepeBeptuyBaB o6'eM uiMaTKiB ujmh. nic/ia Ha6yxaHH« lUManciB ujmh 

He MeHLU, Hix b 1,1 pa3M, Tx BWTaryBa/iw 3 cyMiiui Byr/ieBOAHiB i KaTa/ii3aTopa, bmt- 

pMMyBa/iH Ha noBhrpi ao CTkaTHn KpanjwH 3a3HaseHoi cyMiiui, nepenocM/iM b koh- 

TePiHep i b ubOMy KOHTefiHepi niAAasa^M nipo/ii3y b Mycfre/ibHow nesi b CTpyMi cyxoro 

a30Ty, 3 qKoro y B0AooxojioA>i<yBajibH0My xo/iOAH/ibHMKy BiA6npann KOHAeHcaT a/ih 

noAa/ibLUoro aHani3y. 3a/iMLUOK cyMiiui Byrne boahIb i KaTa/ii3aTopa, mo 6yB 3/imtmm 3 

LUMaTKiB ujmh, BMKopucTOByBa/iu b noAaJibiuux eKcnepMMeHTax. 

ripkiKnan 1 . fl/iq Ha6yxaHHH ryMM BMicopMCTa/iM na/iMBHMfi Ma3yT f mo MicmB 0,5 

% no Maci KaTajii3aTopa, b AKOMy cniBBiAHomeHHfl 3a/ii30- i MeTajioBymeueBoro 

KOMnoHeHTiB AopiBHiOBa/io 85/15. nipo/ii3 npoBOAH/iM npw TeMnepaTypi 6Ltih 400°C 

npoTfiroM 12 toamh. KoHAGHpaT mIctmb (b npoueHTax no Maci): 

zierxi Byr/ieBOAHi C3-C9 . 5,2 

jieTiOHi apoMaTMHHi cno/iyKM (6eH30/i, To/iyoJi) 3,8 

MacTH/ionoAi6Hy cyMiiu Byr/ieBOAHiB 91 ,0. 

npn UbOMy b KOHAeHcaT 6y/io nepeBeAeHO 92,0 % BiA mscm opraHiHHMX cno- 

/iyK ryMM, a cipKa npaicrMHHO noBHiCTio nepewiu/ia b MacTM/ionoAi6Hy cyMiiu Byr/ie- 

BOAHiB. 

npnicnan 2 . flnfl HafiyxaHHH ryMM BMKopMCTa/w BiAnpaubOBaHe MacTM/10, mo 
6yno 3JWTO 3 KapTepiB aBTOMo6lnbHnx ABuryHiB, 3 aoaotkom 0,3 % no Maci ica- 
Ta/ii3aTopa, b HKOMy cniBBiAHOLueHHfl 3a/ii30- i MeTa/ioBymeueBoro KOMnoHeHTiB 
AopiBHiOBa^o 90/10. nipo/ii3 npoBOAMJiM npw TeMnepaTypi 6i/ifl 300°C npoTaroM 12,5 



roAMH. KoHA©HcaT MicTUB (b npoueHTax no Maci): 

jienci Byr/ieBOAHi C3-C9 7,4 

JieTiOHi apoMaTMHHi cno/iyKM (6eH30/i, To/iyo/i) 11,3 

MacTwiohOAiGHy cyMiuj BymeBOAHiB 81,3. 



ripw UbOMy b KOHAeHcaT 6yjio nepeBeAeHO 94,0 % BiA MacM opraHiMHWx cno- 
jiyK ryMM, a cipKa, «k i b nonepeAHbOMy BMnaAKy, npaKTMHHO noBHiCTio nepefiuuia b 
MacTM/ionoAi6Hy cyMiiu Byr/ieBOAHiB. 
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npi^nan 3. fl/ifl Ha6yxaHHn ryMM BMKopucTanM cyMiw, mo Mic-ntna (b npoueH- 

Tax no Maci) 90 % BiAnpaubOBaHoro MacTMJia, mo 6y/io 3/imto 3 KapTepiB sbto- 

Mo6i/ibHnx ABuryHiB, i 10 % AH3e/ibHoro nanuBa 3 Ao6aBKOio 0,5 % BiAHOCHo cyiuap- 

hoi Macki Byr/ieBOAHiB KaTa/ii3aTopa, b nicoMy cniBBiAHOiueHkm 3ani30- i MeTa/io- 

Byr/ieueBoro KOMnoHemriB AopiBHiOBa/io 90/10. nipo/ii3 npoBOAH/in npn TeMnepaTypi 

6i/ifl 250°C npo-mroM 12 toamh. KoHAeHcar mIctmb (b npoueHTax no Maci): 

zierKi Byr/iesoAHi C3-C9 . 19,6 

jieTiOHi apoMaTMHHi cno/iyKH (6eH30/i, To/iyoii) ....25,8 

MacTM/ionoAi6Hy cyMiiu ByriieBOAHiB 54,6. 

npn ubOMy b KOHAeHcaT 6y/io nepeBeAeHO 95,0 % b'ia Macn opraHiMHMX cno- 

ziyK ryMM, a cipKa Taicox npatcrnHHO noBHicno nepefiuina b MacTnnonoAi6Hy cyMiiu 

Byr/ieBOAHiB. 

Cepm noAi6Hnx eKcnepuMeHTiB 6e3 3acTOcyBaHHq i i3 3acTocyBaHHHM hoboto 
KaTani3aTopa, b HKOMy cniBBiAHOiueHHH 3ani30- i MeTa/iOByr/ieueBoro KOMnoHeHTiB 
AopiBHiOBano 90/10, npw pi3Hnx TeMnepaTypax nipo/ii3a noKa3ajia, mo 3a Ae^KMX 
yMOB b KOHAeHcaT Moxe 6yrn nepeBeAeHO 96 % Macn opraHiMHoro KOMnoHeHTa Ha- 
6pfliaioT ryMH (amb. Ta6/inuio 2). 

Ta6jintia 2 

BMxin KOHneHcaTV Bin MacH opraHiHHoro KOMnoHeHTa 
Ha6pqiaioT rvMM npii n nipojii3i 3 KaTaJii3aTOPQM 3riflHO 3 
BMHaxonoM. mo Micwb 10 % MeTa/ioBvrvieiieBoro KOMnoHeHTa 

Ilo6aBKa KaTa^i3aTopa, % Bhxia KOHAeHcaTy, % TeMnepaTypa nipo/ii3a, °C 

0 20 700 

0.2 87 350 

0.3 94 300 

0.5 95 250 

1.0 96 250 

ripn cepeAHix po3Mipax nacTMHOK Byr/ieuio b a© cat! nacTKM mkm, a MeTaneBwx - 
b coTi nacTKM mkm i nMTOMifi noBepxHi nopouJKOBoro KaTani3aTopa 6Lfih 100 M 2 /r i 
6i/ibiu Ki/ibKicTb Heo6xiAHoT KaTa/iiTMHHoT Ao6aBKM cTaHOBMTb 0,2-0,5 % BiA Macn op- 
raHiHHoT piahhw a/ih Ha6yxaHHfl, b hum i BiA6yBaeTbca nonepeAHH o6po6Ka b'iaxoaib 
ryMM. floeAHaHHq Ha6yxaHHH 3 KaTan iTM h h o 10 Aieio BucoKoaKTMBHoro nopouJKOBoro 
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KaTani3a-ropa A03B0/me npoBecm nipo/ii3 npw TeMnepaTypax 250-400 °C nifl Hop- 

Ma/lbHMM TMCKOM. 



IlaTeHTHHfi noBipeHHft 
(peedp. hfe 15) 

B. Kyi^eeuH 
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0OPMY/1A BMHAXOfly 

1. KaT8Lni3aTop HM3bKOTeMnepaTypHoro nipo;ii3a Byr/ieBOAHesnx no/iiMepHMx 
MaTepiaiiiB, mo Mae 3a/ii30Byr/ieueBnfi KOMnoHeHT y bhf/ihai MiKpocKoniMHi/ix sacTn- 
hok Byr/ieuK) i y/ibTpaAncnepcHMx nacTMHOK 3a/ii3a, AKnn BiAPi3HSieTbCfi tmm, mo 
BiH flOAaTKOBO MiCTMTb MeTa/iOByr/ieueBnn KOMnoHeHT, sikmm OTpuMaHO 9\k npoAyKT 
ynaptOBaHHfl i nipani3a AHcnepciT, mo MicTHTb LUOHanMeHwe OAHy TaKy, mo po3K/ia- 
AaeTbcn npn HarpiBaHHi 3 yrBopeHHHM OKCMAy, ci/ib MeTa/iy VIII rpynn riepioAWHHoT 
cucTeMM, HKMtf Bw6paHHM 3 rpynn, mo CK/iaAaeTbca 13 3ani3a, HiKe/in 1 Ko6anbTy t 
Byr/ieBOA i /lerKO/ienoMnw co/ibBem\ 

2. KaTa/ii3aTop 3a n.1, HKnfi BiApi3HRCTbcn thm, imo 3a3HaneHi 3ani30- i MeTa- 

/lOByr/ieueBnw KOMnoHenrn B3WTi b cniBBiAHOiueHHi (b npoueHTax no Maci): 

3a/ii30ByriieueBMM KOMnoHeHT . 70. ..98 

MeTa/iOByr/ieueBMii KOMnoHeHT . 2. ..30 

3. KaTani3aTop 3a n.1, a6o 3a n.2, HKntf BiAPi3HneTbcn tmm, iuo MeTa/iOByr/ie- 
ueBMM KOMnoHeHT OTpuMaHo 9\k npoAyKT ynapiOBaHHfl i nipo/ii3a Ancnepcii, «Ka, 
HapiBHi 3 3a3HaHeHMMM luoHa^MeHLue oAHieio TaKOK), 1140 po3icnaAaeTbCfl npn Ha- 
rpiBaHHi 3 yTBopeHHHM OKCMAy, cm/iio MeTany VIII rpynn nepioAHWHoT chctgmh, akmm 
Bn6paHO 3 rpynn, mo CK/iaAaeTbca i3 3ani3a, HiKe/ia i Ko6a/ibTy, Byr/ieBOAOM i /ien<o- 
zieTiOMMM co/ibBeHTOM, MiCTHTb 3a3Aa/ienAb OTpMMaHMM 3ajii30ByrjieueBMn KOMno- 
HeHT. 

? 

4. KaTa/ii3aTop 3a n.1, a6o 3a n.2, a6o 3a n.3, hkmR BiAPi3H&eTbcsi tmm, mo 
MeTa/ioByr/ieueBMM KOMnoHeHT e npoAyKTOM ynapiOBaHHfl i nipo/ii3a Awcnepcn, mo 
MicTMTb ciJib 3a/ii3a, BymesoA i zierKo/ieTiOMMPi co/ibBem\ 

5. KaTani3aTop 3a n.4, hkmm BiApi3H*ieTbCfi tmm, mo MeTa/iOByr/ieueBnn kom- 
noHeHT e npoAyKTOM ynapiosaHH* i nipo/ii3a AncnepciT, mo MicTMTb ci/ib 3a/ii3a, 
Byr/ieBOA, bm6p3hm^ 3 rpynn, mo cicnaAaeTbCfl 3 moho- i AncaxapMAiB, i jierKOJieTio- 

HMM CO/lbBeHT. 

6. KaTani3aTop 3a n.5, hkmm BiApi3HneTbCn tmm, mo MeTa/iOByr/ieueBnn kom- 
noneHT e npoAyKTOM ynapiOBaHHH i nipo/ii3a AMcnepciT, mo MicTMTb ci/ib 3ani3a, bo- 
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Aopo3HMHHoro BMCOKOMO/ieicyjiflpHiifi Byr/ieBOA, BM6paHMM 3 rpynii, mo cioiaflaeTbCfl 

3 KpOXMaJlfl i BOAOP03HMHHMX e<|>ipiB Ue^K)/103M, i BOAY «K JierKOJieTIOHWfi COJlbBeHT. 

7. KaTa/ii3aTop 3a n.6 f hkhA niAPi3HJieTbc$i tmm, mo 3a/ii30 i Bymeub b 3swi30- 

BymeueBOiyiy KOMnoHeHTi npucyrHi b Ki/ibKOCTi (b MO/ib-npoueHTax): 

3a/ii30 1,35... 46, 15 

syr/ieub 53, 85.. .98, 65 

8. KaTajii3aTop 3a n.4, hkmm BiAPi3HsieTbCsi tmm, mo 3a*i30 i Byr/ieBOA b MeTa- 

/lOByr/ieueBOMy KOMnoHeHTi npucyrHi b Ki/ibKocri (b MO/ib-npoueHTax): 

3a^i30 . 0,22.. ..2,33 

Byrvieub 97,67...99,78 

9. KaTa/ii3aTop 3a n.1, hkiiH BiAPi3HneTbcq tmm, mo 3a/ii30 npucyrHe b HbOMy 
y BMrJKMV nacTOK 3 po3MipaMM BiA 50 ao 8000 A. 

nareHTHHfi noBlpeiratf 
(pcecTp 



. W 15) \ 

B. Kyifeeun 
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PEOEPAT 

KATAJ1I3ATOP HM3bKOTEMnEPATyPHOrO niPO/ll3A BYr/lEBOflHEBHX 
nO/llMEPHMX MATEPIA/1IB npn3HaHeHHM nepeBaxHO Ana nepepo6iai BiAXOAiB ryMM. 
BiH BwroTOB/ieHMfi Ha ochobI 3a^i30Byr/ieiAeBoro KOMnoHem-a y BHr/iflAi MiKpo- 
CKoniHHux nacTMHOK Byr/iemo i y/ibTpaAncnepcHwx nacTMHOK 3a/ii3a. fl/ifl niABHmeHH* 
BMxoAy b KOHAeHcaT zierKnx 0paKuiM BymeBOAHiB i npaicrnHHO noBHoro 3B f R3yBaHHfl 
cipKn b npoAyKTax nipo/ii3a Byr/ieBOAHeBMX ncxniMepiB KaTa/ii3aTop AOAaTKOBo 
MiCTMTb MeTa/ioByr/ieueBMM KOMnoHeHT, akmm crrpwMaHO «k npoAyicr ynap»OBaHHJi i 
nipo/ii3a Ancnepcii, mo MiCTHTb iMOHawMeHiue Taicy, mo OAHy po3KJiaAaeTbC5i npn 
HarpiBaHHi 3 yTBopeHHHM OKCMAy, cmb MeTa/iy VIII rpynw nepioAMHHOi cwcrreMM, rkmm 
Bn6paHHM 3 rpynw, iuo CK/iaAaeTbca i3 3ani3a, HiKe/ia i Ko6anb7y, BynneBOA i JierKo- 

/leTKDHUM CO/lbBeHT. 

1 H.n.cJ).; 8 3.n.0.; 3 npnioiaAn; 2 Ta6/inui. 
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